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l. JIMMARY

Ondune2, 1936, theNationd Indtitutefor Oooupationdl Sefety and Hedlth (NIOSH) received areouest for aHedlth
Hazard Evdugtion (HHE) from theManegar of Sgp-on Tods Caparation, Eadie Savice Cante, for evdugion of
potentid oooupetiondl exposuredf tod-regper tednidansa thisfadlity to adeaning salvent known as Sy Kleen 106
Svet-MS Thisavat iscomposad of mingrd gantswith vaery Smdl amountsof adyeand an anti-gtic egat, which
cortaindyromium|[111] axide, and ungpadified cadum and dyomium sits respedtively.

Anewvironmantd evauation was condudied on ne 26 and 27, 1986. Forty longtem timeweighted avarage (TWA) ar
sampeswereadlledted for the condlituentsof mingd aints Sxteenweare 8- parsond bresthingzonesamples 10were
8hr asasamples and 14 were processsamplesfrom the solvent-wash daions: The parsond expoaurelevdsrangad from
20to %5 mgn, well bow therdevart evdudion aitaia. Almeet dl of theareasaplelevdswerelessthen the persondl
expoaurelevds Only aned theprocesssampleresLits exosatiad any of theevaution ariteria thishdpsshow dranic
ovaexpoareto beunlikdy, asnoworker ever oandsan extended timeasdaseto the process ssthe processsamplers
weareplaced. Inaddition, two dired-reeding detector tubesand @ght reedings from adired-reeding photalionization detector
weaeusd to daradaizethehotteam vaiaionsin thelevdsdueto vaiousadiviies Theresuitsof thesemessramants
weareressonedly condgent with thelongiem resuits and they indicated thet thellevelsriseduring air-hose usefar drying,
Gagdly, thehighes levdsaf mingd sairtscondituentswearefound in the preumetictod repeir room (paticulady thenarth
). Apparently, theescgpedf arbome salvert from the sdlvent-dationsinto theroomar isthemogt Sgnificant sourceof
thepasond eqpoaresadarbatlevds

Fve8hr TWA ar samples three processand two bedkground areg, were cdllected for trace dromium and cdlaum.
Two 8hr TWA prooessar samplesfor draomium (V1) weredso colleted. Theredoesnat gopear to bemesarade
arbomecddum et theexhaug hoodsin excessof themessured beckground levds Nodyomiuminany famwes
Oetected.

Basad ypon theresuitsof thisinvestigation, the NIOSH investigator conduded thet there does nat gopear to beapaterntid
hedlth hezard assodated with Sefety Klean 106 Sovent-MSdeaning saveart asused & thisfadlity. Slill, two
recommencetionsfor smplemodifications of the ventilation hoodsin the preumétic:tod repar room aremedein Sedion VI
of thisrgpart, asitisgood pradiceto reduice expoarelevdswhen doing isrdaivey smae  Futhemore itis
recommended thet the usege of somedf the ather dnemicd produds usad intamittently asdeaning olvents and for ather
purposss paticulaly thosecontaining 1,1,1-richiorosthene and methylenechlaridk, berevieved.

KEYWORDS (SC- 7899, 7629) Mingrdl sirits; dhromium, cdum, solvert patsdeaning
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INTRODUCTION/BACKGROUND

Ondune2, 1986, theNationd Indtitutefor Oooupationdl Sfety and Hedlth (NIOSH) recaived arequest for a
Hedth Hazard Evdugtion (HHE) from the Maneger of Sgp-on Tods Corporation Eadem Savice Canter for
evaugtion of potentid oooupetiond expoareof tod-repar tednidansat thisfedlity to thecomponantsdof adeaning
sivat known es Sy Klean 106 Sovent-MS Onedf theemployessat thefadility hesreported dronic hedth
prablems and hisparsond physidan recommendad an evaugtion of thewarkplace evirommatt.

The Eagan Savice Canter ocoupies about onethird of Sgp-on Todls Corporationisbuilding on U.S22 eedt of
Haridourg, Farg/ivania Theramande of thebulldngisasdesdffiog whichisoparationelly and physically (exoept
far thesharing of acommon wall) sgparatefromthe Savice Canter. The Savice Canter regpairstirestypesof tods
induding torque hendHiods dedronictods(uch asegneandyzas), and preumdicpowaed tods The
preumetictod repalr areg Wheare gopraximeatdy nineemployessswork isin asgparateroom from the ather repair
aess Whichaeinthemanlage aantrd room dang with theshipping and reaving departmant. About 10
empoyesswak inthermeinroom Addtiond svele roomsindudedifices ((nwhichasal number of eddiiondl
aemnployasswark), lundroom, andresrooms The pneumtictod repar roomisrather long and nerrow and runs
north to south dong thewestem edge of the Savice Cante it isdivided into narth and south arees by thetesting
roomwhich covae'smuch of thegoecenear thecanter of theroom. The Savice Canter hesoantrd
hegting/ventilation/air conditioning (HVAC), with theunit ontherodf; thesystem hesan"'economiza™ which
auometicaly utilizesoutgdedr when condiionswarart. Thesygamisnatinany way comedted tothesdesdifice
pationaf thebuilding

Todsto bergared, paticuaty thepneumetictods are dften quitedirty andlor gressy, and arefrequently innesd of
thorough deaning befareand &fter disessambly. Cleaningismost commonly accomplished by teking atod or pat to
oned threesolvent waeh dationsin the Savice Center, two of which (Sngp-on PatsWasher Modd YDM 32)
aelocaad inthe pneumetic-tod repair room (oneeech & the north and south ends) and anedf which (Shgp-on
PatsWasher Modd Y DM 126) islocated in thetorquetod repealr area. Each solvent dation conggsof aweeh
besnwith adigoenss oout for thesdlvart. Thesdlveart ispumped from adrum under the besnwhen afoat pacH is
Ogressed. Thebesn aeahesapatid endosure comnedted to an exhaudt vantilation sysem. Thesolvart, Sy
Klean 106 Savent-MS isredradated dter draning tothedrum. A vendor paiadicdly exdangeseechdum of
drty sovant for afresh ey, Thesdlvart dationsinthe pneumetictod repeir roomisusad quite often, whearessthe
areinthetorquetod repar areaisnot ussd vay freouently.
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SHely Kleen 106 Savat-MSisnealy 100% mingd gairits whichisaperdeum diiillate product with aballing
rangeaf 150to 200°C corgding meanly o Cy-C,, hydrocarbons (86 diphetic)[1]. Thesdlveant dso contans
two additivesin the patspa-millionrange. Onedf theseisOll Green Dye theathar ASA #3 Anti-Sat, an
anti-gaticegat. Ol geanisdramium () axide[2]. ASA #3 Anti-Sat is50%oxylene (thealvart for thisega)
and 50% ather components“'nat conddered hezardous by OSHA Hazards Communication” [3). Theseather
componatsaecddum and dromium (Ungpedfied valenoe) s (theexat identities of which areconddared
proprietary by themenufadurer of thisegant) and apdymer sahlizer [4).

NIOSH investigetars conducted anindudrid hygienesurvey on une26 and 27, 1986. OnAugudt 4, 1986,a
|letter saving asanintaim repart onthisauvey was st to the Maneger of the Savice Cate. A tdephonecl
wasmedeto theManeger on Decamber 15, 1986, toinfam him of the datus of the HHE and updetehimanthe
findngs Als, aletter saving asassoond intarim repart wes sant on Feruary 24, 1937.

EVALUATION DESGN AND METHODS

Environmeantd monitaring and ventilaion tesing werethe primary Surnvey tediquesaemployed during the NIOSH
indLgrid hygenesurvey onne 26 and 27, 1986. Additiondlly, however, brief andinfomd dscussanswere
conducted with some of theemployessto datain additiond bedkground infametion ebaut the oparations of the
Savice Canter (with regpect to expoaLreto the Sty Kleen solvant) and anindication of any symptomsthet they
may haveexpaienced which Suljectivey ssamed rdaed to expoare

Theemronmantd monitaring dralegy empheszed ar ssrding far mingd gantscordlituents sncemingd qaritsis
thermain componant of thesalveant in guestion, aswidl astheanly componart whichwill vadtilizeto any messregdle
dayee Airsampingfar dramium (tatd) and cddumweas dso condudted because some agrasdlization of the
vt waseqpedad Air samplesdsowereadlledted oedificaly for dramium (V1) compounds (which are
congdared ssparatdy dueto thar unigue hezardous propaties seethedsoussonof taxicdogy inPat 1V
BEvdugion Oritaig) becausethe dyomium compoundsinthe ASA #3 additivewearenat identified. Howvever, it wes
asumad to beunlikdy thet thedhromium compoundswould tum out to bedramium (V1 )-contaning,

Farty longtem timeweghted average (TWA) ssamplesweare adllecdted for the conglituentsof mingd qaints(20on
eech of thetwo days). Additiondlly, two dired-reeding detector tubeswere usad to provide shart-term process
messrematsaf hydrocarton concantrations & thetwo mogt frequently-usad solvert dations(i.e, thoseinthe
preumetic-tod repair areg). Alo, adired-reeding photalonization detector was usad to provide arough indication
aof thevaiationin hydrocarbon concentrations, compered with thosemessred @ the sdlvart dations: Eighnt reedings
oneaprocesssampled asalvent gation, four inwarkas bresthing zones and threeareasamples (oneof which
wasan outdoor beckground reeding), wererecorded with thisindrument over time pariods of 2to 13 min.
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Of the40longtem TWA ar samplesfor mingrd qainits 16 were 8+ parsord bresthing-zone samplesfor the
aght repar tednidansin the pneumdictod repar aeg 6 weare8Hr aeasamdesdintra aeg 4wae8hr
aeasarpesintheathe repar aress (2 eechinthetorgque and dedtricd arees), and theramaining 14 were process
sardesframthedvat daios Twdved theewaedr sardesadledted inthe preumdic aeg, whilethe
aher twowee8Hr ssmplesfromthetorqueaea It wesevidant fromthevdumed patsbang deenedwiththe
vat, thenaicable solvert adar, and the number of pegdleinthesrdler, ssparade preumdic aeathe the
preuetic aeawesthested themog sgnificant solvat exposres Thardfore, the ather aresswearenat

empheszadinthesampling Sraey.

Fve8hr TWA ar samples(three process and two bedkground ares) were odlledted far trace dromium and
cdaum. Two8hr TWA processsamplesfar dramium (VI) weredso adledted. Theprocesssamplesweare
adleded & the vt dationsin the pneumetic areg, while the bedkground ssmplesweare cdlledted inthe oanter
pat of the pneumdiic areg, avay from thewark dationsand solvent dations: Persondl and generd areasanpling
werenat employed dueto theunlikeihood of deteding messLregtledrbomelevdsof these subdances et locations
avey fromthesourcedf theaarosdlized solvert.

Thevenilation teting consded of an essessmant of thearflow pettemsat esch lvert dation exnaud hood using
anoketubes sswdl ssdmadond and travarseface vdoaty messremants

Svad messremat mahodswere used duning thisevdugtion. Thetimewdghted averagear samplesweredl
adledted using parteblear sampling pumpswhich draw ar a known ratesthrough pedfic sarpingmedia Forthe
mingd gainits thecdledion mediawes dherood inglasstubes and theflow rate ussd wes 20 abic centimeters of ar
par minute (aimin). Anelysswashy gesdrametogrgohy with flameionization detedtion dfter desopion with
cabondaufide, par NIOSH Method 1550, For tracedyomium and cdldumin aarosdl, and dso dromium (V),
the cdlledion mediawere placed in 37-mm-diametar plagtic cassattes and theflow rateussd wes 2.7 L/min. For
tracedyamium and cdaum, the adlledion mediawae 08-umpare odluloseete mambrarefiltas Ardysswes
by indudivdly coupled argonHilasmaistomic amission Soedrosoopy, dter asing with nitricand pardilanic adds per
NIOSH Method 7300. For dyamium (VI), the cdlledtion mediawere 5-umpare PV Cmamlrarefiltars
Ardysswashby vishleaosoption oedrosoopy dter areedion tofomadramae dphanylicattezde complex (the
andlyte), per NIOSH Method 7600. Thediret-reeding devioes used for hydrocarbonswere aparteble H*NU
Phato-ionizer, and Drage” Hydrocarbons 0.1%0 detector tubes and pump. Aiir veloditieswere messred with an
Alnor I sMingingvaneanemomee.

EVALUATION CRITERIA

A.  Toxiodoy

Mingrd Sairits- aredear cdaressliquidswith aplessant svegish odar. Thepropatiesand balling rangeare
vay dmilar to Soddard salvert [1]. They arecommonly used ssaganerd-purposeindudrid soventand as
athinner inpantsand vamishes Frdongad ar repested contact with the skin can causemodardeskin
imtation or damretitisdueto the defatting adion of thissalvert [5]. Asdiscussad bdow, itishdieved thet the
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likdihood of sygamic taxidity dueto absorpion of mingd qarritsthrough theskinisprabetly s, Ingestion
o mingrd qantscan cause gedrantesting imitation, neuses, vamiting, and diarhea If sivelloved, agairationinto
thelungscausesdhamicd peumonitiswhich cenbefad. Airbome conoantraionsof mingd airitsabove
2500 mgim? have bean shown to cause neuseaand vartigoin humans[6], sswell aspossbleeyeinitation &
conoarations aslow as 00 mgfin? [5]. Inhdlation of mingrd Sairitsvaparscaninitate the upper resairatory
tract and will dgressthe oatrd nervous system resLiting in dizziness weskiness fatigue, neuses, heededhe
and under conditions of severeexpoaLre, unoonsdousnessand posshleagohyxidion. Thecardiac sydem
mey dso bedfedad [7]. Chronicinhdation expoauresto Soddard solvernt haveresLited in heptic (live) and
hemetopaietic dhanges[ 7] (Such asbonemarow hypoplagal[8)). Kidney damege can ooour from expoare
to Soddard olvat [§]. Indronicanimd dudies kidney efedts aswl aseffedsonthelung, havebem
reported [5).

Thepimary componantsaf mingd gairits diphetic hydrocarbons are nonpdlar lipaphilic compoundsand
woudinthexry, therefore, be expadted to pamedtethe skin by smplediffuson. Thiseffect wauldbe
enhanodd if thedratum comeumweareramoved asindamditis Therdare the possihlity of sydemic effeds
by skin asoption must beconsdered. Indesd, damd expoauresto Stoddard solvent have caused
jandice[§. Inadronicdudy of rets theminerd airitscomponant ndecanewas skin absorbad [5). A
thorough weeshing of the skin hesbeen recommeandad aspart of thetrestmant far hydrocarbon [9] and
kerosane (enather perdeum didtillate somenhet Smilar to mingrd sainits) taxiaty [10]. Thisevidenoe
appartstheposshility of suffident cuianeous absomption of minerd airitsfor sygemictoxiaty.

Converdy, moredetailed dsoussons of the hezards assodated with ancther petrdeum didillete, gesdline
(Whichmey haveagreder aometic contant, and thusagregter potentid for ebsorption aswdl asfor higher
toxiaty, then minerd qaritsor kerosane[11]), indicatethet therdaiveimportance of cutaneous absaption of
gedineisminor compered to theinhelaion whichisusLilly ooouning contemparaneoldly. Inonergported
caeinvalving edended immearsionin gesdling sUibdantia cutaneous ebsorpion was sugoedted, but inhelation
domreed thepidure[12). Madhle[11] &tes "Thereisno condusiveevidance thet sysemic paisoning from
gesdline can be produced in men by cutanecus dosorption done. the hezard.. would ssam dight indesd and of
litle pradtical impartancewhen compared with theexposureto vigpor thet uaLely coexids” Itisthegpinionof
aNIOSH physdan conauted about thispradem thet asmilar Satement can bemede dbout mingrd airits
[13). Suchastuaionisnat unexpected because of the el surfecearead the skin compered with thelungs,
and thetypicaly dow ratedf demd absamtion compered to ather routes: Componantsdf mingd Saints
uch asndscane, undecane, and athers havee been dissolved in dimethyl Lifaxide, aoetone, and oydahexane
for animd dudies goparently tofadlitate skin pendtration [ 14][15], implying thet thesedkanesdo nat
pamedetheskin (of mice inthese cases) aswdl asmeny ather lipophiliccompounds Thecondusionis
thusreeched thet it isvary unlikely thet demndl absorptionwill beof asgreet of impartance asinhdlation for
perdeum diillatessuch asminad Farits

The10-hour TWA exposLrelimit recommended by NIOSH is 350 mgfi? with a15+min agling lirmit of
1800 mg/i?. Theselimitswareestablished to prevert thesymptoms of cantrd nervous system dgaression,
upper regaraary imitation, and dhronic regponses besed on the projected taxidties of themgjar diphetic
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(70-90%0) and arometic (10-30%) componanisof mingrd sairits[16].

Chramium-isamelicdemant withanaiomicweght of 51.996. It cenhaveavdenced 2, 3, ar 6, ad
famsawidevaidy o compoundsanddloys Divdat dyamium (dramous) ad tivdet dromium
(chramic) compounds and dyromium metd, gperently havealow arder of taxiaty. Pumonary diseesehes
been reported among workers exposad to these sUindances. Also, damndtitis hesbeen reparted inworkers
hending trivdent dramium compounds[5).

Hexavdat dyomium, ar Or(V1), isthefarm foundindramicadd, dromees ddrometes ad
paydromates[5]. Thisfamismuchmaretaxictrenthedthe foms[17]. Chramiummad wesfird
isdlated in 1798, and eseatly a5 1827, damndtitisand ulograions of thekin and nesdl sgoium ("drame
hdes’) warenated inwarkashending thehexavdent compounds[5]. Theoooupetiond hedth literature
aboundswith evidencethet expoaLreto the hexavdent compounds may cauethese lcarations imtart and
dlegcoontact dameitis and resairdary imitation of varoustypes both acuteand dranic. Kidney damege
(when hexavdeat dramium compounds are absorbad through dameged kin), liver and gedraintesting
damege, and blood dhangeshave d o beenrgparted [58,17]. Epidemidogicd dudiesdf warkeshave
drowntha oatanweata-insdudefoms (cdaum dyomete, leed dramee, znc dyomete[17]) causean
increesed risk of lung cancer [58,17), primatily brondhogenic cacanoma. Inaddition, onegademidogica
sudy hesaso hown, with dear adose reponse rdaionship, incressad ik of lung canoar fromaatain
sdudefoms[17]. NIOSH congdarsal dyomium (VI) compoundsto be caranogenic, exaept for the
fdloning udecompoundsonly: dyamium (V1) axide (dromicadd anhydide) and thedrometesand
ddvomatesd hydragen, lithium, sodium, patassum, ruaidium, eesum, and anmonium|§].

Cdaum- isamadlicdamat and anessantid mingd inthehumenbody. Litleinformetionisavaldeto
indicatetheeffedts on hedith fram overexpoare to cddum and itscompoundsin genard, dthough the caudic
famscddum hydraxideand cddum axide areimitants of theskin, eyes and reairatary sysem [5819).

B. BEwromaid Qitaia

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 9&f enploy
evironmeantd evauation aitaiafor essessmat of anumbe of dhemicd ad physcd agats Theeaitaia
aeintended to uggest levd s of expoaLreto which mogt workesmay be exposad up to 10 hoursper day,
40 hourspar wesk far awarking lifeimewithout expaiendng adverehedth effedts Itis hovever, important
tonotethet nat dl warkearswill be pratected from edvarse hedlth efedtsif their eqposresaremaintained
bdow theelevds A srdl percantage may expaienceadvarehedth

effedtsbecause of indvidud susogatibility, apreexiding medical condition, andlor ahyparsanstivity (dlergy).
Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd

eviromat, or withmedicaions or persordl hehitsof thewarker to produce hedlth effedsevenif the
oocypationd expoaresarecontrdled & thelevd st by theevdugtion aitaion. Thesecombined dfedsare
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often nat consderad intheevaugtion aiteria. AlSo, some sbdianoes are aosorbed by direct contact with the
skinand muocousmembranes and thuspatentidly increesetheoverdl eqpoare. Aindlly, evdugion aitaria
mey dhangeove theyearsasnew informetion onthetaxic effedtsof an agant becomeavaldde

Thepimary sourcesdf evironmenid evduation aitaiafor thewarkplaceare 1) NIOSH Qritaia
Documentsand recommandations 2) the Amaican Confarenced Govermantd Indudrid Hygenigts
(ACGIH) Threshdd Limit Vdues(TLV'9), and 3) the U.S Departmeant of Lebor (OSHA) cooupetiond
hedth dandards Often, the NIOSH recommeandationrsand ACGIH TLV 'saelowve thenthe
caregponding OSHA dandards Bath NIOSH recommendationsand ACGIH TLV'suaLly arebessd on
morerecat inffometion then arethe OHA dandards The OSHA dandardsdso may bereuired toteke
into aooount thefeeslity of contrdling expoauresin vaiausindLerieswherethe agantsare used, the
NIOSH-recommended dandards by contragt, are besed primarily on concamsrdating to the prevention of
oooupdiond dseese Inevdueting theexpoaurelevdsand therecommenditionsfar reduiaing theselevds
foundinthisrepart, it should benoted thet induetry islegdly required to meet thoselevelspedified by an
OSHA dandard.

A timewdghted average (TWA) expoaLrerdearsto theaverageartome concentration of asudance
duinganammd 8- to 10-hour workday. Some sLibgtances have recommended hort-tam expoaLrelimitsor
aaling vdueswhich areintended to spdemant the TWA wherethare are recognizad toxic efedtsfram high
shot-temexposres

Thefdloning tebe contansthe Ramisshle Expoaure Limits promul gated by the Oooupeiond Sty ad
Hedth Adminisration (OSHA PEL9) [19], the ACGIH TLVs[5], and the NIOSH Recommended
BxpoareLimits(NIOSH REL9) [2]] far the ubdtancesdudied inthisHHE.
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Tale
BErvironmantd Qitaia

SUBSTANCE ACGHTLV OSHA PEL NIOSH REL

8hr 15mn 8hr 10-hr 15min

TWA STEL(D) TWA  CHLING TWA  CHLING

(mgm)  (mgh) (mgm)  (mgi) (mgim)  (mghr)
Mingd Sairits - - - - 330 1800
Soddard Solvert 525 - 2250 - 350 1800
CddumOxide 2 - 5 - - -
CdadumHydraxide 5 - - - - -
Cdaum Slicae D) - - - - -
Cddum Caboree D) - - - - -
Chramium(VI). dl - - - 01(2 - -

"noncadnoganic! 005(3 - - - 0025(4) 0054)
"cardnogenic! 005A)() - - - 0001(4) -

Chramummed (s Q) 05 - 1 - - -
Chramium (nat V1), ine
Judedts(aQ) - - 1 - - -
Chramium(ll) ad
(m (sr) 05 - 05 - - -

1 Shot-Tem BExpoareLimit.
2. Chramicadd and dyomates ass O3,

3 AsCr. ACGIH ddfinesoatanweta-insdubedramium (V1) compounds as caranoganic (seetext); dl ather dyomium (V1)
compoundsare congdered nonHcardnogenic.

4. AsCr (VI1). NIOH ddfinesaatan wata-sdubdledramium (V1) compoundsas nonscaranogenic (Seetext); dl ather dromium
(V1) compoundsare conddered cardnogenic,

A. Desgreted humen cardnogen by ACGIH.

D. Corddared a"nuisancedugt” which caniesaTLV (TWA) of 10 gy for totel conoantration and 5 mgin? for theregairble
fracion
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V.

RESUL TSAND DISCUSSON

A. Air Ssding for Minad Sairits

TWA Air Samling - TheredLitsof the TWA ar sampesfor mingd qantscordituenisaresummeaizedin
Tddes| trough VII. Tadel smmaizesthereadtsaof theparsond samples ad Tablell provides
ammay datidicsfor theseresits All messured parsond expoaurelevdswerewdl bdow @l
environmanid evdugion aitaialigedin Ssaion 1V of thisrgpart. Overdl, thareisnat gredt vaidhlity in
theserealits Thevaiaality whichispresat, hovever, Llgetivey gopearsto becordated with the
workes locations Expoarestandad to be gredler anong those dationed a thenorthend of the
preumetictodl repeir room then among those dationed a the south endt infadt, the geometric 95%
aorfidencelimitson thesetwo dalasasare muiLly exdusive (1., thar rangesdo nat ovalap) (sse Table
I). Addtiorelly, the vaiaion gopearsto cordatewith theindviduelsthemseves parhgpsrefleding
dfferencesinwork pradices: Thiswas detemined by comparing eech parsonisfird- and ssoond-day
expoares Great condgtancy was sean fram day to day, compered to somevaidhlity from personto
parson.

Tddelll ammaizestheresitsof the TWA aeadr samplesfor mingd aritscondituents and TedlelV
providesssummay daidicsfor theserests Theavironmantd evduetion aiterialiged in Sedion IV of this
repart aregoplicableto pasond expoaurelevds nat arealevds dill, dl mesaured arealevdswarewdl
bdow theaitaia Almod dl of theselevdswearedso lessthen the parsond equoarelevds Sncethe
aeasamplesweareadleted a thewark bendhes thisfinding indicatesthet asgnificant source of expoaure
(endfor mogt of thewarkesthemodt importart) isactud work & the slvert dations rather thenthe
extendad eqposretotheambiat roomlevds (Theambiet room levdsaredueto cary-over of dvat
ontodsand patstowark benches andior theescgpe of arbome salveart from the solvent dationsinto the
gaad roomar. Thisisdsousssd further inasubsaguat paraggoh) Oveadl, theareislitievaidhlity in
theseresits Thevaidhility whichispresant, hovever, subjedivey gopearsto becordated with the
location of thewark bench or area. Levdstended to begredter & the north end of the pneumdtictodl
repair roomthen & thesouth end; infedt, therange of meeaured levdsfar thesetwo daastsare muiLely
exdusve(seTadelV). Thelevdsmesaurad inthetesing roomweregopraximetdy inbewean the
previoustwo groups of dea, whilethelevdsinthededrica- and torque tod repair aesswereevidantly
thelowes, asthey weredl bdow theandyticd detedtionlimit. No gppearent cordaion bawen the
ovadl vaiahlity and theday of samdingwasevidat.

TadeV smmaizestherestsd theindviduel TWA processar sarplesfor mingd saritscongiituents
whichwereadledted & theexiaugt hoodsfor thesdlvent dations: By combining detafromindividud
smplesadleted a thesamelocations on the same dayshut a differant times the8-hr TWAsprovidedin
TddeVIweaedaivad TadeVIl providessummay daidicsfor the8hr TWAS Theawvironmand
evdugtion aitaialiged in Sedion [V of thisrepart arenat goplicableto process sampling detasnceno one
isexposad to the olvent asdosdy and edasvdy sswarethesamplas A companison of themeeaured
levdswith theaitaiadoeshdpillugrate how unlikdy adronic overeqooarestugiionisinthefadlity. A
compaison of thehigher meeaured levds a the processwith thelover persondl and arealevdsinthe
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fadlity iscorggant with theconduson thet asgrificant source of warker expoareiswark a thesolvert
ddions Thevaiality whichispresant in the detagppearsto be cordated with thelocation of thesapler
with respect totheexnaug hood. Levdswearegredter & theright Sdedf thehood a thenarthend of the
preumeictod repar room then & theleft 9de whichissuprising because the target filter ison thelleft Sde
near wherethesampler weslocaed. Thelater levdswereintum gregter then those thetop of thehood
a thesouth end, or ingdethehoad in thetorquetod repair aea. Although the pneurmétic southrend hood
weas used much morefrepuently thenthe onelin thetorque areg, thellocation of the sampler inddethne
torque-areahood probelly accountsfor thegreder levdsmessred there: Therange of meeaLred levds
for eech of thesefour detlastsaremuiLEly exdusive (sse Tadle V). Somefludugtionof levdsfromthe
moming tothedtemoonisevidant from the deta but no trendsin thisregard were nated, ether overdl o
withnsdsdf samplesa agvenlocation. Theday of sampling goperently wesnat asourceof ovadl
vaighlity. Overdl, thedetaindicate thet emissonsarerather wel contrdlled, but, Sncethemessremants
aeTWAS it mugt berecognized thet brief exaursonsto much higher levelscan and praboebdly do ooaur.
Quch guisodeswould cary apossihlity of briefly much higher eqooarestowarkersthentner TWA
exqoaurelevds

Shottam Air Sampling (Dired-resding Messramants) - Theredlitsfram thedired-reeding
messuramat devicssfar arbomemingd santscondituatsareummaizadin Tede Vil Extreme
caution mugt beusad inintereting theresitsin Table VIII, asthey aredl besad on the deedtor tube data
whichhesapreagond anly +356a best inthisconoatrationrange Thenumaicd resutsof the TWA
sampleshave much gredler anourecy then the diredt-reeding resits and they ddfinethetruerangeof
eqpoares Theresdtsin Tae VI areressongdly consdent withthose of the TWA sarples but are
mogt usful anly fromaqueitaivestandpant: they provideanindicaion of thevaigioninlevds assoaiated
withpadficadiviies Soadficaly, they indicatethat thelevdsriseduring ar-hose usefar drying,
presumebly dueto aarosdlization andlor increesed vgparization. They doindicatethat themovamant of
patswe with solvent into theroom (“carry-ove," discussad inaprevious paragrgah) isnat meearddy a
sourced locdly higher levds therdfare, theescgpedf airbome salveart from the sdlvent-dationsinto the
gead roomar ismod likdy thesourcedf theambiet roomlevdsdf ovat. Thedatadsodow
wuifamity inthelevdsinthepneumeic areg which aehigher thenthoseinthemainroom: Thisintum
indicatesthet thecantrd ventilation doesnat causetheambient levdsthroughot thefadlity to be
homogenenus rather, it gopearsthat much of solvent vgpor generated leavees the bullding befareit canbe
redroulated

B. Air Ssdingfar Cdaumad Chramium

Thereaitsd the TWA ar sampesfar cddumand dromiumaesummanizadin TebesIX, X, ad XI.
TadelX smmaizesthereditsof the processand beckground areasamplesfor cddum. Theredoesnat
gopea tobemesaraddlearbome cdaum a theexhaugt hoodsin excess of the meesured beckground
levels addl resitsarefar bdow theevironmentd aiteialigedin Sedion IV of thisrepart. TableX
ammaizesthereditsof the processand beckground aeasamdlesfor dyomium (toid), while Table X
ammaizestrereditsof theprocesssampesfar dromium (VI). Nodromiuminany fomwes
Oetected.
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VI.

C.

D.

Veatilaion Messuramais

Thequanitaiveresdtsdf theventilation messremanisa eech of thesdlveart dationsaresonnin FHgure L
Basad onthesefigures thevaduesin Table X waerecdadaed. Thequditative assessmant provided by
thesmoketubetessindcatestid theflow pettemsare genarally good at dl hoods withno unusud eddies
o exgning dreams and with flowstending to move contaminents aweay from the brething zones of
tedhnidanswhilewarking & soivant daionsPafamenceaitaiafor locd exhau ventilation s/gams
recommended by the Amaican Conferance of Govemmantd Indudrid Hygenids(ACGIH) [21] cdl for
75 feet par minute (fpm) minimum veoaty & any contrd paint and &t leegt 150 fpm averegeface vdaaty
ude theseconditions Thefomerisfar contrd of vigpor and thelatter theaarosdl particuldesfromthe
pressurized-ar gray. Thevdumericflow ratesare provided anly for informetiondl purposes such asfar
conddaing theaost of conditioning (1.e, hegting or codling) themekeup ar redadng theexhaut. The
lowest vl oaty meeaLred & the pneumdiic area(narth end) locdl exheust system hood, anly 25 fpm, does
nat medt theaitaia, nor do theaveregeface v oatiesa bath hoodsin the pneumetic area (dthough a the
souhrend hoaditisonly mergrelly low).

Based onthelinear faeve oaty detain Fgure 1 and Tahle X, it isgpparant thet the solveant dtion

eda s vatilagiona thesouth end of the preumdicaeaismaredfedivethen thet & thenathend. This
condusonissupparted by theresLitsof the TWA samdlesfar minerd aintscordtituents dsoussed edtlie,
whichindicated lover levdséa thesouthend. Theddain Hgure 1 howing lover facevdadtieset the
lower right-hend comer of the hoodsthen a ather locations mey acoount for thehigher airbome levds of
mingrd garitscondituentsat theright Sde compered to theleft Sdefound by the process samples disoussd
previoldy. Thesametyped datement can bemedeabout thehigher faoe vl adties et the top compered
todongthesdes

Infamd Dissussaswith Employess

Theinfomd dsoussonscondudied with somedf theamployess provided littleindication thet thewarkers
a thisfadlity, ather thenthe oneindividue far whom thisHHE wesrequested, have

expaienoad symptomswiich sulgjedtively seamed raed to expoaLre, with theexagption of dry, imitated inon
thehands

RECOMMENDATIONS

Although overexpoauresto thearbome minard aintscordtituentsproloebly do not ooowur & thefadlity, itis
nevathdessgood pradiceto reduce expoarelevdswhen Smpemathodsof doing o areavaldde
Futhammore, the pneumetic areawould prolely bemore agresgilefar thetednidansif thelevdswearelone,
asaninitid odor and aresdud tesewere naticed by the NIOSH invedtigetarsfrom exposured thecurrart levds
Thaefare, two recommendtionsfar modification of the ventilaion hoodsin the preumeticaeaaremede. Bath
of thess epadly thefird, arevary smpleand could probehly bemede using iff fiberboard, &t leet untl the
recommendaionsae proven pradticd inuse
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Therecommenddionsare (ssedo FHgure2): 1) Thetop edgedf thehood opening (narthrend hood) should be
extended downward, judt asthet edge of the south+end hood wespreviody lovered. Thisdaneshould
upgradethe pafomence of theformer tothelevd now foundinthelatter. Also, bath of thesehoodsshauld have
thissame edge extendad domward even further, but only if thisdrengewould nat intaferewith thewark being
done Theredudioninareadt thegpeningsthusprovided will causethefacevdadtiestoriseasisdesred. 2)
Theaendoareson thesehoods should beextended ouward to fully endosethebesins: Alsp, & thelet Sdeof
eaech gpening (near thetarget filte), theendcsure hould tum the comer and comeadhort digance acrossthe
front of thebesin, asfar asispradicd without intafeingwiththework. Futhermore, thetarget filter locetions
shoud bechanged somenhet toward the beck Ieft comer of theend oaures but anly if thetechnidansdo nat find
itavkwerd to am thearhoses e therevisad target locetions: Thisset of dengeswill provide better endosure
and cgpiure, espedidly for theaarosdl gengrated when thedr hosssare usad, and theedtiens onsdong thefront
edgeswill dso further decreese opan areafor further vl oaity incresses

Moareedtasve madficationsdf the pneumeiic-areahoods induding continuousfan gperation andlor doarson
thesehoods could dso beemployed. Such modifications whichwould eddressthe evgporation of salveart
resduefrom the besinsthet goperently continues fter hut-off, arenat indicated by thereLits of the
evironmenta monitaring condudted during thisHHE. Spadifically, thevary low expoaresdocumentedinthis
fadlity do nat judtify edtesvemodifications: Also, gventhet for moet of theworkersthe mod important source of
expoareisadud work e the solvent gations rather then theextended expoareto theambiant roomlevds
thesemaodificaionsare of lessvduein contralling exposuresthen thoserecommended in the previcus paragrgph.

After therecommended physicd modifications have bean medeto thehoods theresLiting ar vdoatiesshoud be
meeaUred and flow adjusments mede by the compeny's hedingventilation/ar conditioning (HVAC) contradtor
toinsurethet theminmum sandardsdsoussad dooveae met.

Atthistimeitisbdieved thet theexpoaresto mingd antsdueto thesolvert dationin thetorguetod repar aea
aevay low for theusarsaswell asthosewho merdy ooy theadieoant aress bescdly duetotherdaive
infrequency withwhichthegationisusad. Itisunlikdly thet themodifications disoussed in theprevious paragygph
would resuitin gopredableredudionsineqposres: Howeve, aredudionin reguired ar vaumeto mantan
oonird could beadhieved by extending the upper edge df the hood apening doanward to theextarnt pradiicd, es
disoussd inrecommenction #1 aoove. Agan, dter thehood ismadified, havethe HVAC contradtor edjudt the
flow. Someenagy savingswould resuit fromthissmaemesaure

Thepasshility of absopion of toxic quentities of thealveart through the skin under the conditions of useat this
fadlity isvay renate, but cannat berded out. Asnated in Sedion IV A of thisrepart, itisvary unlikely thet
damd aosaptionwill bedf ssgrest of impartance asinhdlaion far pardeum didlillates such asmingd qants In
thisfadlity, eventheinhdaion expoaresaresrel. Nevathdess anamnployeewith s/mptomsresamiing those
of mingd arntsexposreshould try weating dovesduing partsdeaning, over an extanded paiod (eg, 1 mo),
toseif isgymptomsabete. I they do, thenthe possihility thet the effected employes hed been absorbing atoxic
doethroughtheskinwill bacomemareplausble
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VII.

Atthisfadlity, awidevaiey of aher dhamicd produdsare used intemittiently and for brief paricdsasdeaning
Svatsadfor ahe puposss Theusaged somed theseshauld bereviewved. Theseindude Confarmd
Caoeting PH 1500, Heavy Duty Sllicone & 12-26 Aerosal #2004, and L oktite, which contain 35%6, 38%, and
A% 1,1, 1-trichloroathene, regpectivdy. NIOSH, inits Current Intdligence Bulletin (CIB) #27, recommends
thet 1,1,1-trichioroethene betregted in the workplaoe with caution because o itsrdaion to four ather
dioodhenesshownto becaranoganicinlabaratary animes: Also, Hux-Off contans485% methylene
dhlaide thecaranogeniaty of which hesbean documented in severd dudiesdf dronicefedsinanimas Onthis
beas NIOSH, initsCIB #46, recommendsregarding methylenedilaride asa™ patentid oooupetiona
cardnogan’ and contralling cocupetiond expoaureto thelovedt feesldelimit.
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Dae
1986

n26
dn26
n26
dn26
n26
dn26
n26
dn26
nzZ7
dn2/
nzZ7
dn2/
nzZ7
dn2/
nzZ7
dn2/

Sape
Number

CT-1
CT-2
CT-3
Cr4
CT-5
CT-6
CT-7
CT-8
CT-25
CT-26
CT-27
CT-28
CT-29
CT-30
CT-31
CT-32

Tedel
Sgp-OnTads

June26-27, 1986

HETA 86-387

Rasord Air Sarpling Reaitsfar Mingrd Sairits

Jo/Area

TedhridanPrermetic (Souh)
TedridaPrermetic (Souh)
TedhridanPreurmetic (Souh)
TedridaPrermetic (Souh)
TedridanPreumetic (Narth)
TedridanPraumetic (Narth)
TedridanPreumetic (Narth)
TedridanPraumetic (Narth)
TedhridanPreurmetic (South)
TedridaPremetic (Souh)
TedhridanPreurmetic (Souh)
TedridaPrermetic (Souh)
TedridanPreumetic (Narth)
TedridanPraumetic (Narth)
TedridanPreumetic (Narth)
TedridanPraumetic (Narth)

Time
Sat

710
712
714
715
716
717
718
719
700
701
702
703
704
705
705
706

Stop

1528
1520
1519
1519
1521
1522
1528
1522
1520
1519
1517
1518
1517
1518
1520
1516

* Bdow thelimit of quentitation; therefore, thergparted vauelackspredsion

Vdume

L

10
10
10
10
n
10
n
10
10
10
10
10

n
10
n
1

Concantrdion
(mghB)

31*

SRR

8 LR

SEBBLAB Y
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Tadell
Sg-OnTods
June26-27,1986
HETA 86-387
RPasord Air Sempling Resitsfar Mingd Sairits Satisticd Summary

Sandard Gaomric
Jo/Area N MinmmMainum Men EBEra Men GD
All 16 20 23] 55 57 50 157
Tedh/Preumatic (North) 8 37 %5 69 71 66 137

Ted/Peumdtic (South) 8 20 62 40 54 3 148

BNLCL  B%UCL

39 64
ol 86
27 52
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Dae

1986

n26
n26
n26
n26
n26
nz7
nZz7
nz7
nZz7
nz7

Sape
Numbe
CT-9
CT-12
CT-15
CT-16
CT-21
CT-33
CT-36
CT-37
CT-40
CT41

Taolelll
Sg-OnTods
Jne26-27, 1986
HETA 86-387
AreaAir Sarping Reaitsfor Mingd Sainits
Time Vdumre
Area Sat Sop L
Preumdtic (North), Work Bench 721 1521 102
Preumatic (South), Work Bench 726 1519 100
Hedricd (Ceanter), Wok Baxh 734 1529 100
Torque Work Baxch 734 1530 103
Preumetic, Teding Room 745 1523 92
Preumetic (North), Work Bench 707 1516 105
Preuetic, Teding Room 700 1521 103
Preumatic (South), Work Bench 711 1520 105
Hedricd (Canter), Wok Baxh 714 1522 106
Torque Work Baxch 716 1522 100

* Bdow thelimit of quentitation; therefare, theregparted valueladks predgon
** " _essthan" (<) indicatesthet the conoantration was b ow the reparted vaue, whichisthe deiedion limit for thesample

TadelV

Sgp-OnTads
June26-27, 1986

HETA 86-387
AreaAir Sarping Resuitsfar Mingrd Sairits Satidicd Summay

<19
<20

Sandard Geomdric
Area N Minmum Mainum Mean Eror Men G Bl BH%HUCL
Al 1 9 29 19 269 17 14 12 24
Preumdtic tedingroom 2 2 29 25 376 25 123 4 167
Torgue work bench 2 <0+* <20 - - - - - -
Hedricd (Cata), 2 <19 <20 - - - - - -
work bench
Preunmetic (South), 2 19 048 104 14 27
work bench
Preumatic (North), 2 29 043 29 102 24 35
work bench

* Groyaing contansno marethen 50%"lessthent’ (<) vdues (Which arebdow the detedion limit); one hdlf of thevdue of eech such
sampleisusd for cdauation of Summary datidics
** " essthan’ (<) indicatesthet the conoantration was bdow the reparted value, whichisthe deisdtion limit for thesample
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TaoeV
Segp-On
June26-27,86
HETA 86-387
Resitsof Frocess Air Samples (at exhaudt hoods) for Minerd Sainits Individudl Samples

Dae Sarpe Time Vdumre Congentration
1986  Numbe Location Sat Sop L (mgm3)
dn2 CT-10 PreumetioqNarth) |eft(targef) 723 1313 81 124
n2% CT-2 PreumatioqNarth) |eft(target) 1315 1527 31 98
Jn2% CT-11 Preumdtic (North), right 724 1318 74 135
n2% CT-23 Preumdtic (North), right 1321 1528 27 110
dn2% CT-13 Preumatiq(South) top center 727 1322 69 72
n2% CT-24 Preumeatiq(South) top center 1325 1524 26 Tr
n2 CT-14 Torgqueinddeoater 730 1529 102 7
dnzZr CT-3#4 Preumdtic (North), right 708 1150 6.6 152
n27 CT-46 Pheurmetic (Narth), right 1151 1411 A7 425
dn2r CT-35 PreumetioqNarth) |eft(target) 708 1153 59 135
n27 CT-47 PraumatioNorth) | eft(taroe) 1154 1515 42 A
dnzr CT-3 Preumeatiq(South) top center 712 1146 59 51*
dn2r CT-48 Preumatiq(South),top center 1148 1521 46 66"
dnzr CT-39 Torqueinsdeoater 713 1521 102 83

* Bdow thelimit of quentitation; therefore, thergparted vauelackspredsion
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TadeVI
Sep-On
Jne26-27, 86
HETA 86-387
Resitsdf Process Air Samples (a exnaus hoods) for Minard Sairits 84r TWAS

Dae Sape Time Vdure  Conoatrdion
1986 Number Locdion (min) L) (mgm3)
n2%  CT-10-2 PreumdioNarth) |efttarget) 482 111 117

n2%  CT-11-23 Preunetic (Narth), right 481 101 128

n2%  CT-1324 Preumatio(South) top oanter 474 95 4

n% CT-14 Torqueinddeoater 479 102 7

n27  CT-34-46 Preuetic (North), right 422 113 266

nZr  CT-3547 PraumatioNarth) |eft(terge) 486 102 118

n27r  CT-3348 Preumatio(South) top oanter 487 104 58+*

dn27 CT-39 Torqueingdeoanter 483 102 83

* Onedf thecondituent sampleswasbdow thelinit of quertitation.™
** Bdow thelimit of quentitation; therefare, thergparted valuelackspredson

TadeVil
Sep-On
Jne26-27, 86
HETA 86-387
Reatsof Process Air Samples(a exnaudt hoods) far Minerd Sairits 8+r TWAS Sdidics

Sandard Geomdric
Location N Minmum Madimum Men  Bror Men GD BwLCL BHUCL
Torqueinddecater 2 79 8 3 479 8 108 40 173
PreumatiqSouth) topcater 2 58 74 66 80©® 65 119 13 314
Preumetic (North), right 2 128 266 197 8% 185 168 2 19159
Preumetioq(N) | eft(target) 2 117 118 117 058 117 101 110 125
Al 8 58 266 116 2315 14 160 70 14
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TadeVII
Sgp-OnTads
Jne26-27,1986
HETA 86-387

Shottem sampling resuitsfor hydrocarbons (from direct-reeding devioss).

Dae Parsord, Dexxiptionof Typed Conganiration,
Areg or Sade Sade Comparedto
(1986) Process Detector tube (DT) SvatSaion gt
PeAP) or H*Nu RocessSarple
261n A Sdvet Saion, or 800(+-300)
Praumatic Area(North)
" (Souh) or *
27dn AR " " (Noth) H*Nu (same (/800)
Fe Praumdic dexinga H*Nu 1/8, peeks (100, pesks
(north)  part to1/4 t0200)
adbath H*Nu 1/16 (/20
demn v, H*Nu 1/8,1/4t0 38, (200, 200-
rdunto <18 300, <100)
bench
"ouh) " H*Nu 1/16,> 1/16, (50,>50,
1/20 40)
A" " @baxth H*Nu 1/20 (/40)
Peckaging H*Nu 1/32 (125
Background - Outdoors H*Nu 1/50 (/15

* Vduewasgyroximatdy thesameasthe previcus sample snceabout 90 drokeswererenuired for afull ador chenge thecdar

dengeonthistubewasnat completed.
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Dae Sarde
1986 Numbe

dn26 AA-1
dn% AA-2
dn26 AA-3
dnZ7 AA-6
dn27 AA-7

* " essthan" (<) indicatesthat the conceniraion was bdow the reparted velug, which isthe detedtion

limit for thesampe

TedelX
Sgp-OnTods
June26-27, 1986
HETA 86-387
Air Sarping Reaitsfar Cdaum
Time
SampleTypedArea Sat  Sop
PROCESSPreuretic, Narth, Left 828 1528
PROCESSPreumetic, South, Left 831 1526
BACKGROUND AREA/Reumdic 833 1527
PROCESSPreumtic, North, Left 736 1513
BACKGROUND AREA/Reumdic 736 1513

** Bdow thelimit of quentitation; therefare, thergparted valuelackspredson

Vdumre

L

1092
1100
1076

Concartrdion
(mgimd)

00073
0.0064
<0.0005*
0.0017+*
00029
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TableX
Sg-OnTods

June26-27, 1986

HETA 86-387

Air Sarding Realtsfar Chramium (to)

Dae Sarde
1986 Numba SanpleTypeArea

Jn26 AA-1  PROCESSPhaumdtic, North, Left
dn2% AA-2  PROCESSPhaumdic, South, Left
Jn26 AA-3  BACKGROUND AREA/Paumdic
dn27 AA-6  PROCESSPhaumdic, North, Left
dn27 AA-7  BACKGROUND AREA/PauTdic

Time
Sat

828
831
833
736
736

Stop

1528
1526
1527
1513
1513

Vdumre

L

1092
1100
1076
1188
1188

* " essthen’ (<) indicatesthet the conoantraion wasbd ow thereparted vdue, whichiisthe

detedionlimit for thesample

Concartrdion
(mgimd)

<0.003*
<0003
<0.003
<0003
<0.003
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TadeXI
Sg-OnTods
Jne26-27, 1986
HETA 86-387
Air Sargling Resuitsfar Chromium (V1)

Dae Sage Time Vdumre
1986 Numba SampleTypeArea Sat Sop (L)
n26 PVC1l PROCESSPreumstic South, Left 834 1526 1071
n27 PVC3 PROCESSPeurdtic, North, Left 738 1513 1320

* " essthan" (<) indicatesthat the concenration was bdow the reparted velug, whichisthe detection
limit for thesampe

Concertrdion
(mghd)

<0.0007*
<0.0005
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TadeXIl

Sg-OnTaods
June26-27, 1986

HETA 86-387
Vatilgion Fafamence Summay.

Paarge Hood Location, Solvat Saion

Preumdiic-Tod Torque Tod

Repar Area Repair Area
NothEd SouhEd
AveapeFece Vdaoaty, fpm 100 141

VdurmaricHow Rate dm 975 916

1930



Figure 1.
Center, Harrisburg, PA, 26-7 June 1986,

HETA B86-387.
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Figure 2. Recommendations for modification of the ventilation hoods on

the solvent stations.

Snap—On Tools Eastern Service Center,

Harrisburg, PA, 26-7 June |1986. { HETA 86-387.

Recommendation 1,

Hood shown similar

to current configuration
in pneumatic-tool repair
area, south end.

<

——TZ—~Additional panel

which lowers the
upper edge of the
opening.

L L]

”_‘::z:::::-Extension “eurtains".

Recommendation 2.

Modified hood shown.

2t Extension across

front of basin.

"Target" filters
(2), turned
upright.
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